SYNOPSIS In 73 patients with drug-resistant temporal lobe epilepsy submitted to an unilateral anterior temporal lobectomy the radiographs were studied to see if there were any correlation with the pathology subsequently found and with the outcome of the operation. A small middle cranial fossa, focal calcification, and temporal horn displacement are often better indices of the underlying pathology than temporal horn dilatation alone. In a small number of cases, however, radiological changes were seen on the side opposite to an unilateral EEG focus, thus suggesting bilateral disease.
There is now good evidence that epilepsy arising from the temporal lobe often has a structural basis rather than being idiopathic (Falconer et al., 1964; Falconer, 1969) . The epileptogenic lesions are usually small and often in the region of Ammon's horn (hippocampus). The most frequent lesion is sclerosis of the hippocampus and neighbouring structures-mesial temporal sclerosis (Falconer et al., 1964; Margerison and Corsellis, 1966) . Small hamartomas (Cavanagh, 1958; Falconer and Cavanagh, 1959) , scars and infarcts, and non-specific gliosis without neuronal abnormalities are less commonly encountered. Rarely, other discrete lesions, such as small capillary angiomas and epidermoid cysts, may also occur. Falconer and Taylor (1968) reported 100 consecutive patients in whom gross spaceoccupying lesions were excluded by neuroradiological studies, and who were submitted to an unilateral temporal lobectomy and followed up for two to 12 years. They related the clinical outcome to four groups of pathological substrates. Mesial temporal sclerosis (MTS) 279 surgery were in this group. Hamartomas, which may be regarded as small developmental abnormalities, occurred in 22% of cases. They also had a good prognosis for relief of seizures, but were less likely to be associated with improvement in social adaptation. Miscellaneous scars and infarcts occurred in about 12% and the remainder had no specific neuronal pathology. A good prognosis after operation was less common in the latter two categories. These patients all had a predominantly unilateral electroencephalographic (EEG) spiking focus but no detailed consideration was given to the radiological findings in their study. The radiological investigations, therefore, have now been reviewed in an attempt to assess their value in identifying the site and nature of the pathological process. It was presumed before this review that a good therapeutic result meant that the correct temporal lobe had been resected, while a poor therapeutic result cast doubts on this, especially if it were shown that there were radiological abnormalities on the opposite side.
METHOD
Two of us (R.L.N. and S.H.S.) studied blind the plain skull films and lumbar pneumoencephalograms of 73 English-speaking patients from the series reported by Falconer and Taylor (1968 (1) the size and symmetry of the ventricular system as a whole; (2) the size, shape, and position of the temporal horn (Lindgren, 1947 (Lindgren, , 1948 The 2. Bilateral Bilateral changes which were detected included: (a) Two patients with thickened temporal vault and excessive pneumatization of equal degree on both sides; (b) two patients with a small middle fossa floor on the operated side but a high petrous ridge on the other side.
CALCIFICATION There were three patients with anterior temporal calcification (Fig. 3a) . The calcified areas were 0.5-1 cm diameter and all were unilateral. All proved to be hamartomas.
ENCEPHALOGRAPHIC FINDINGS
ATROPHY AND HEMIATROPHY The bodies of the lateral ventricles were symmetrical in 45 cases and asymmetrical in 28. In three patients there was symmetrical dilatation with other features sufficient to support a radiological diagnosis of mild cerebral atrophy. Of the asymmetrical cases, two had definite hemiatrophy and others had slight degrees of lateral ventricular enlargement in association with a more marked degree of temporal enlargement. (In two cases the anterior horn alone was enlarged on one side when the body was not, and the trigone was enlarged when the body was not in three cases. All these had temporal horn dilatation. There were no cysts, ventricular diverticula, or midline displacements of note.) TEMPORAL HORN ABNORMALITIES Apart from the patients with cerebral atrophy or hemiatrophy, there were 33 patients with dilatation of one or both temporal horns. Two had bilateral enlargement and in these the remainder of the ventricular system was normal. In the 31 unilateral cases, there was some enlargement of the ipsilateral ventricle in 15 (450 %). The left temporal horn was more commonly dilated than the right.
In 10 patients, a dilated temporal horn was present on the non-operated side with a normal temporal horn on the side of resection. These films were reviewed a second time by one of us (S.H.S.) without access to the original interpretation and without any clinical or pathological data.
In one, the difference between the two sides was slight and the larger temporal horn may have been at the upper limit of normal range. In the other nine, the abnormality was confirmed.
Displacement with distortion of the temporal horn was seen in six instances, suggesting a hamartoma or sclerosis. These displacements involved only the anterior part of the temporal horn. The displacement was towards the midline in two, upwards and laterally in four.
The radiological demonstration of the collateral eminence of the temporal horn was studied. This, a normal anatomical structure of variable proportion, sometimes causes a demonstrable indentation on the inferolateral aspect of the temporal horn. It usually corresponds with the collateral fissure on the inferior aspect of the temporal lobe. In this series it was unilaterally prominent in 16 cases and in none was it prominent on both sides. In 12 patients with a prominent collateral eminence, the temporal horn was dilated on the same side. In four, the temporal horn on the same side was normal in size. (Table 3) . It was hoped preoperatively that the anterior temporal lesions found in these patients were responsible for epileptic attacks and that improvement would follow anterior temporal lobectomy, even though disease was clearly more widespread. Our findings suggest that a good outcome (grades I and II) is unlikely in such patients, although an exception to this general finding has since been observed.
Middle fossa changes are often less obvious than those of hemiatrophy, but sometimes they are striking. A small temporal lobe is a common finding at operation. Falconer and Cavanagh (1959) have suggested that a small middle cranial fossa may be evidence of such lesions as mesial temporal sclerosis or glial hamartomas, and our findings bear this out. Another index of a small temporal lobe is the height of the Sylvian vessels above the floor of the middle fossa (unpublished observations), but angiography is not justified for this alone and was rarely performed in the present series.
In plain radiographs of skull, an atrophic temporal lobe may be indicated by: (1) small middle fossa floor area; (2) a relatively high petrous ridge, indicating a shallow fossa; and (3) thickening of temporal part of the vault and possibly excessive pneumatization.
Atrophic changes were sometimes bilateral suggesting bilateral disease. Eleven patients had unilateral abnormalities on the side opposite to the operated side. One of these had an anteromedial temporal infarct on the operated side and the radiological diagnosis was probably erroneous-the dilated horn being, in fact, within the normal range of variation. In four, there was mesial temporal sclerosis on the radiologically normal (resected) side and the outcome was good. These may have had bilateral MTS, which was epileptogenic only, or principally, on the operated side. In the remaining six cases, non-specific pathological changes were found, with a poor outcome in five (grades III and IV). In the latter it might be asked whether an operation on the radiologically abnormal side would have been more beneficial. Review of the clinical records shows, however, that the fit pattern and dominant EEG changes were on the operated side, though in all six cases there were bilateral EEG abnormalities which were often multifocal. It is probable in these cases that disease was diffuse or bilateral. It therefore seems unlikely that operation on the side of the radiological changes would have led to a better result.
The establishment of laterality of an epileptic lesion may be particularly difficult in children (Falconer, 1972) . Radiological changes may prove to be a guide, but the experience of this series, which is composed mainly of adults, shows that caution is required in the case of atrophic changes. The observation of calcification or of temporal horn displacement is of greater value.
CALCIFICATION Calcified lesions are rare. Epileptogenic calcified lesions in the anterior temporal region, usually due to hamartomas, have been noted previously by several authors, including Geyelin and Penfield (1929) , Alexander (1953) , Falconer and Pond (1953) , Kennedy and Hill (1958) , Falconer and Kennedy (1961) , and Falconer (1966) . A calcified mass without distortion of the temporal horn was illustrated by Falconer (1970) and an instance of focal bilateral hippocampal calcification and cafe-aulait spots was recorded by Williams (1972) . Sometimes, calcification may direct attention to a lesion at some distance from the electroencephalographic focus. Two cases of psychomotor epilepsy with anterior temporal spike discharges were relieved by the excision of occipital calcified lesions (Falconer et al., 1962) .
In this paper we report three instances of calcified hamartoma. Other cases of hamartoma showed displacement or distortion of the temporal horn, while the remainder were radiologically normal. All were benefited by surgery.
CONCLUSIONS
There would thus appear to be considerable value in such radiological studies in intractable temporal lobe epilepsy. To some extent the nature of the lesion may be predicted. Calcification, a small middle cranial fossa, and displacement of the temporal horn are the most specific changes, while the presence or absence of ventricular dilatation is less reliable since it does not distinguish MTS from non-specific gliosis unless the middle fossa is also small. In our more recent work we have used tomography of the temporal horn, as have Fredy and Bories (1972 
